Aims: Lack of financial incentive is a frequently cited barrier to alcohol screening in primary care. The Quality and Outcomes Framework (QOF) pay for performance scheme has reimbursed UK primary care practices for alcohol screening in people with schizophrenia since April 2011. This study aimed to determine the impact of financial incentives on alcohol screening by comparing rates of alcohol recording in people with versus those without schizophrenia between 2000 and 2013. Methods: Cross-sectional and retrospective cohort study. Alcohol data were extracted from The Health Improvement Network (THIN) database of UK primary care records using (a) Read Codes for level of alcohol consumption, (b) continuous measures of drinking (e.g. units a week) and (c) Read Codes for types of screening test. Results: A total of 14,860 individuals (54% (8068) men and 46% (6792) women) from 409 general practices aged 18-99 years with schizophrenia were identified during April 2011-March 2013. Of these, 11,585 (78%) had an alcohol record, of which 99% (8150/8257) of Read Codes for level of consumption were eligible for recompense in the QOF. There was an 839% increase in alcohol recording among people with schizophrenia over the 13-year period (rate ratio per annum increase 1.19 (95% CI 1.18-1.20)) compared with a 62% increase among people without a severe mental illness (rate ratio per annum increase 1.04 (95% CI 1.03-1.05)). Conclusion: Financial incentives offered by the QOF appear to have a substantial impact on alcohol screening among people with schizophrenia in UK primary care. Short summary: Alcohol screening among people with schizophrenia increased dramatically in primary health care following the introduction of the UK pay for performance incentive scheme (Quality and Outcomes Framework) for severe mental illness, with an 839% rise (>8-fold increase) compared with a 62% increase among people without a over the 13-year study period (2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013).
INTRODUCTION
Alcohol screening and brief intervention is an example of an efficacious intervention that has attempted, yet failed to be routinely delivered in primary health care across the world. There are three decades of research to support the use of alcohol screening and brief intervention in primary care, where brief intervention is an umbrella term that encompasses interventions that range from brief structured advice through to motivational interviewing. Alcohol screening and brief intervention is advocated by the WHO global strategy to reduce harmful use of alcohol (World Health Organisation, 2010) , the WHO Comprehensive Mental Health Action Plan 2013 -2020 (World Health Organisation, 2013 and by UK NICE Guidance (NICE Public Health Guidance 24, 2010) . However, as few as 2% of risky drinkers are identified in UK primary care (Cheeta et al., 2008) , and national survey data have shown that 6.5% of risky drinkers recall GP advice on their drinking compared with 50% of smokers who recall GP advice on smoking cessation (Brown et al., 2016) . In addition, when alcohol screening does take place in primary care, it is rarely with WHO validated screening tools (Khadjesari et al., 2013) . There is a vast literature on the barriers to implementing alcohol screening and brief intervention in primary care (Nilsen et al., 2006; Johnson et al., 2011) , with lack of financial incentive one of the key obstacles (Adams et al., 1997; Babor et al., 2005) .
Pay for performance schemes are widespread in the UK and USA, with financial incentives a recognized implementation/quality improvement strategy in health care systems (Powell et al., 2015) . However, despite their widespread use, there is mixed evidence for their impact on quality of care, with few methodologically robust evaluations, such as interrupted time series or controlled before-andafter studies with contemporaneous control groups (Scott et al., 2011; Houle et al., 2012) . The largest and most recent randomized controlled trial to explore the impact of implementation strategies for alcohol screening and brief interventions in 120 primary care practices in five European countries (Optimizing Delivery Health Care Interventions, ODHIN) found financial incentives combined with training and support to be most effective at improving rates of screening and brief intervention compared with (a) treatment as usual, (b) training and support, (c) financial reimbursement alone, (d) electronic screening and brief intervention, and combinations of these interventions (Keurhorst et al., 2013; Anderson et al., 2016) . Moreover, financial incentives were found to be the most costeffective of these implementation strategies, with incentive and delivery costs amounting to £110 million over 10 years, but leading to £250 million of savings to the NHS and saving 33,000 QualityAdjusted Life-Years (Angus et al., 2014) .
The Quality and Outcomes Framework (QOF), a pay for performance scheme, was introduced to primary care in the UK in 2004 to encourage best practice, currently in 19 clinical areas (including severe mental illness (SMI)) and 6 public health areas (British Medical Association. NHS England. NHS Employers, 2014) . At present, there is no QOF incentive for universal alcohol screening of all registered patients, but there are QOF incentives for alcohol screening in specific subgroups of the population such as people with schizophrenia, where median prevalence of alcohol use disorders is 9.4% (interquartile range 4.6-19.0) and lifetime prevalence is 20.6% (interquartile range 12.0-34.5) (Koskinen et al., 2009) . In April 2006, the QOF for SMI (including schizophrenia, bipolar affective disorder and other psychoses) was amended to provide additional incentives for health screening (Indicator MH9) (British Medical Association. NHS Employers, 2006) , replaced in April 2011 with additional incentives for specific components of the health screen, including alcohol screening (Indicator MH11), Body Mass Index, blood pressure, cholesterol and blood glucose (British Medical Association. NHS Employers, 2011) . A recent study based in one inner-city London Borough with 30 General Practices found that the introduction of a local version of QOF that incentivized alcohol screening and brief intervention for patients with SMI, cardiovascular disease, or risk or cardiovascular disease, increased recording of alcohol intake in patients with SMI from 0.65% (95% CI 0.49-0.81%) to 48.6% (95% CI 47.8-49.4%) (Hamilton et al., 2014) . Interestingly, a small improvement in alcohol screening was also found in patients without an SMI, cardiovascular disease, or risk of cardiovascular disease from 0.32% (CI 0.29-0.36%) to 14.7% ). This regional study provides some insights into the impact of financial incentives on alcohol consumption recording in primary care, but to-date there has been no investigation into their impact at a national level.
Aims
To determine the extent to which alcohol consumption is recorded in people with schizophrenia and other psychoses in primary care, whether recording varies by socio-demographics, registration status and geographic region, and to compare rates of alcohol consumption recording in people with and without schizophrenia between 2000 and 2013.
Objectives
(1) To describe how alcohol consumption has been recorded in individuals with schizophrenia and other psychoses in primary care, e.g. use of Read Codes, quantity measures and screening tests. (2) To describe how the recording of alcohol consumption in individuals with schizophrenia and other psychoses varies by sociodemographic factors (age, sex and social deprivation), by registration status and by region (previous strategic health authority for England and country for Wales, Scotland and Northern Ireland). 
MATERIALS AND METHODS

Study design
Cross-sectional study and retrospective cohort study.
Data source
The Health Improvement Network (THIN, 2012) is a primary care database containing anonymized electronic patient records from over 500 general practices, covering~6% of the UK population and broadly representative in terms of age, sex, deprivation and geographical distribution (Blak et al., 2011) . Information is entered in primary care as free text or Read Codes, a hierarchical coding system standardized across all UK general practices (Chisholm, 1990; Dave and Petersen, 2009) . THIN includes information about year of birth, gender and the Townsend deprivation index, which is a composite measure of social deprivation presented as quintiles (Townsend et al., 1988) . Data from individual practices were included in this study if collected after the Acceptable Mortality Reporting (Maguire et al., 2009) and Acceptable Computer Usage dates (Horsfall et al., 2013) ; these are quality standards to ensure that data were acceptable for analyses. Acceptable mortality reporting is a validation of the mortality data recorded at the practice. 
Participant eligibility
The SMI QOF relates to people with schizophrenia, bipolar affective disorder and other psychoses. Patients with bipolar disorder were excluded from these studies and explored by the research team in a separate analysis (Hardoon et al., 2016) . Cross-sectional study (Objectives 1 and 2): individuals aged between 18 and 99 years with a diagnosis of schizophrenia and other psychoses, registered with a THIN practice throughout April 2011-March 2013, were included in the cross-sectional study. Individuals with a diagnosis of schizophrenia and other psychoses were identified via relevant Read Codes in their electronic primary care health records, as used in a recent study of recording of SMI in primary care (Hardoon et al., 2013) .
Retrospective cohort study (Objective 3): we expanded the study sample to include individuals registered for at least some part of the period April 2000-March 2013. A separate cohort of individuals without an SMI was randomly selected among those of the same gender, practice and age band (18-29, 30-49, 50-69 and 70-99 years) . For every one individual with schizophrenia, six individuals without an SMI were selected in-line with a similar study of cardiovascular screening in individuals with SMI (Osborn et al., 2011) .
Alcohol measures in THIN
(1) Read Codes that reflect levels of drinking were selected. The codes were selected from those used in three recent studies of alcohol consumption recording in primary care (Khadjesari et al., 2013; Hamilton et al., 2014; O'Donnell, 2014) . These Read Codes typically represent a drinking category, for example, moderate drinker 3-6 units a day, but also include codes that indicate drinking above limits; for example, harmful drinking. (2) Data on alcohol consumption as a continuous measure of the number of units consumed in a week were extracted. The above measures were also used to summarize the proportion of people with schizophrenia drinking at harmful levels (defined as a Read Code indicative of heavy drinking/alcohol problem or a record of >35 units per week for women and >50 units per week men) (Prime Minister's Strategy Unit, 2004; Department of Health, 2008) .
(3) Read Codes that indicate the types of screening tool used were also included to determine how many people had completed a validated screening test. Results from validated screening tests are sometimes entered as free text and therefore not extractable for this study.
Analysis
To describe how alcohol consumption has been recorded in individuals with schizophrenia and other psychoses in primary care (Objective 1), we computed the numbers of individuals with schizophrenia, registered with a practice between April 2011 and March 2013, who had Read Codes for level of drinking and screening tests, and quantity measures for alcohol consumption during this period.
To describe how the recording of alcohol consumption in individuals with schizophrenia and other psychoses varies by sociodemographic factors, registration status and region (Objective 2), the proportions of men and women with schizophrenia with an alcohol record between April 2011 and March 2013 and relative 'risk' of recording of alcohol were presented by socio-demographic factors (age, sex and social deprivation), registration status and geographic region. Poisson regression was chosen here to enable computation of risk ratios as opposed to odds ratios to aid interpretation (Davies et al., 1998) . Relative 'risks' were obtained from Poisson regression with robust standard errors to account for clustering of individuals within general practices. Random effects regression modelling, with individuals nested in general practices, was used to examine the extent of practice variation in alcohol recording (Cameron and Trivedi, 2013) .
To evaluate the impact of QOF incentives in individuals with versus without schizophrenia and other psychoses (Objective 3), eligible individuals entered the retrospective cohort study at the latest of the following: registration, practice Acceptable Computer Usage and Acceptable Mortality Reporting date, 1 April 2000, 18th birthday, schizophrenia diagnosis date (or schizophrenia diagnosis date of matched individual with schizophrenia, among those without schizophrenia). Individuals left the study at the earliest of the following: date of death, when they leave the practice, the practice leaves THIN, 31 March 2013, or they reach 100 years of age. Rates of alcohol consumption recording were computed among those with and without schizophrenia during every two financial years followup period, between 1 April 2000 and 31 March 2013. Rates of alcohol consumption records in individuals with schizophrenia were compared with individuals without schizophrenia using Poisson regression, with robust standard errors to take into account potential clustering within practices. An interaction between schizophrenia status (yes or no) and calendar period (as a categorical variable, with categories for each two financial year period) was included to assess whether variations in recording among individuals with versus without schizophrenia have changed over time, in particular according to the four time periods described above. Poisson regression was chosen here as it enables proper treatment/accounting of the varying person-time each individual contributed to the analysis. Furthermore, Poisson regression was appropriate for this time-trend analysis given the limited number of time-points (six two-yearly periods, reflecting the reporting periods of QOF), which makes alternative time series analysis unsuitable. Age, gender, deprivation and UK region were included as covariates. All analyses were conducted in STATA version 13 (StataCorp., 2013) .
RESULTS
Recording of alcohol consumption in people with schizophrenia in primary care
In total, 14,860 individuals from 409 general practices aged 18-99 years with schizophrenia (or other psychoses) were identified throughout the period 1 April 2011-31 March 2013. There were 8068 men (54%) and 6792 (46%) women. The mean ages (standard deviation) at the start of the period were 40 years (19.4) and 49 years (19.6) for men and women, respectively. There was a median of 32 individuals (interquartile range 20-48) with a record of schizophrenia per general practice. Out of the 14,860 individuals, 881 (6%) were 'newly registered' at the start of the period (i.e. had registered with the practice in the year prior to the period). The proportion of people with schizophrenia drinking at higher risk/harmful levels was 21% (1658/8068) in men and 10% (655/6792) in women. There was considerable variation in recording levels between general practices, ranging from 42% to 100% (P < 0.001 for practice level variation from random effects regression modelling).
Out of the 14,860 individuals, 11,585 (78%) had a relevant alcohol consumption record during this period, with data recorded as a Read Code for units in a week (only) (5985, 52%), units of alcohol in a week (only) (3151, 27%), a Read Code for type of screening test used (only) (38, 0.33%) or >1 of these methods of recording (2411, 21%) (Fig. 1) . Of the 8257 records comprising Read Codes for alcohol consumption, 8150 (99%) were codes found in the QOF for SMI business rules (QOF for SMI) (The NHS Information Centre-QOF Business Rules team, 2011). Appendices 1 and 2 list the Read Codes used in this study to indicate level of alcohol consumption and screening test administered, respectively.
Recording of alcohol consumption in people with schizophrenia by socio-demographic factors, registration status and region Over 80% (5435/6664) of individuals aged 50-79 years had an alcohol consumption record compared with 67% (650/978) of men and 72% (320/445) of women under the age of 30 (Table 1) . The proportion of people with an alcohol consumption record in the least deprived quintile was 75% (1371/1840) compared with around 80% (3318/4136) in the most deprived quintile for both men and women (Table 1) . There was also a statistically significant regional variation in alcohol consumption recording (overall P-values comparing all regions of P = 0.02 and P = 0.003 among men and women, respectively, indicative of some differences between regions). Recording rates appeared highest in London and lowest in the East Midlands (Table 1 ). There were no statistically significant differences in recording levels by registration status.
Impact of the SMI QOF on alcohol consumption recording over time Table 2 provides demographic characteristics of people with and without schizophrenia. Rates of alcohol recording increased rapidly over time among those with schizophrenia or other psychoses (Table 3 and Fig. 2 ). In contrast, there appears to be only a modest increase in recording rates among individuals without an SMI over time. Prior to April 2004, rates of alcohol recording among those individuals with schizophrenia or other psychoses were on par with or lower than those among individuals without an SMI (rate ratios of 0.89 and 0.99) (Table 3) Among individuals with schizophrenia or other psychoses, the alcohol recording rate ratio per annum increase in calendar time was 1.19 (95% CI 1.18-1.20), corresponding to a total percentage increase over the 13-year period of 839% (>8-fold increase). By contrast, among individuals without an SMI, the alcohol recording rate ratio per annum increase in calendar time was 1.04 (95% CI 1.03-1.05), corresponding to a total percentage increase over the 13-year period of 62%. The difference in the time trends in alcohol recording between individuals with and without schizophrenia was statistically significant (P < 0.001 for interaction between time period and patient group: with and without schizophrenia).
DISCUSSION
The majority of individuals with schizophrenia and other psychoses included in this study had an alcohol consumption record (78%, 11,585/14,860) . Around 21% (1658/8068) of men and 10% (655/ 6792) of women with schizophrenia were recorded as drinking at higher risk/harmful levels. Alcohol consumption recording varied statistically significantly by age, deprivation and region. Highest levels of recording were observed among those aged between 50 and 79 years, those with highest levels of deprivation and in London. Further analyses are needed to confirm differences between age categories, deprivation quintiles and regions to explore possible explanations for the differences. The recording of alcohol consumption increased dramatically following the introduction of the SMI QOF, with an 839% rise (>8-fold increase) over the 13-year period. The most substantial rise occurred after the introduction of the indicator for alcohol consumption recording in April 2011.
This study found recording of alcohol consumption in primary care to occur in 78% of individuals with schizophrenia and other psychoses (April 2011 -March 2013 , rising to 86% when individuals with exemption records were excluded. Perhaps unsurprisingly, 99% of Read Codes used to record alcohol consumption in this study were those provided in the SMI QOF business rules (The NHS Information Centre-QOF Business Rules team, 2011), thereby enabling financial reimbursement. Conversely, in a study of alcohol consumption recording in newly registered patients in UK primary care, the codes necessary for recompense by a different pay for performance scheme (i.e. the Directed Enhanced Service) were rarely used-9% (25,975/292,376) of patients completed a validated screening test, such as the AUDIT, AUDIT-C or the FAST (Khadjesari et al., 2013) . The most plausible explanation for this finding is that the incentive offered by the Directed Enhanced Service was substantially lower than that offered by the QOF (£2.38 per patient vs. £133.76 per point (up to four QOF points) in 2012/ 2013, respectively), and therefore has less influence on practitioner behaviour.
The Directed Enhanced Service pay for performance scheme, which ran from April 2008 to April 2014, was an attempt to broaden the delivery of alcohol screening in primary care to a population level, by incentivizing alcohol screening among newly registered patients. A study of 16 primary care practices in North East England found better rates of alcohol screening and brief intervention recording in practices receiving Directed Enhanced Service incentives versus those not receiving incentives between 2010 and 2011 (3.73%, 95% CI: 3.65-3.89 vs. 0.05%, 95% CI: 0.03-0.08; P < 0.001) (O'Donnell, 2014). However, the national primary care data analysed in this study found no statistically significant differences in alcohol recording by registration status, again suggesting that the magnitude of the incentive reflects the degree of uptake of the activity. These findings are reinforced by a qualitative interview study with general practitioners, which found QOF incentives to be given priority above other incentive schemes because of their substantial contribution to practice income (O'Donnell, 2014) . If alcohol screening is to be delivered at a population level, QOF incentives should be extended to all patient groups, especially inlight of their cost-effectiveness relative to other implementation strategies (Angus et al., 2014) . The QOF has been criticized for incentivizing recording practice, rather than quality of care, and is considered a move in the opposite direction from holistic, patient-centred practice that promotes selfmanagement (Dixon et al., 2010) . As a result, primary care practice is now seen as being task oriented, and where one-activity supersedes another, may result in detrimental effects on the quality of care for non-targeted patients. However, despite the failings of the QOF in this regard, it does appear to have an impact on alcohol consumption screening among patients with schizophrenia in this study. This is an important finding as these patients have high rates of harmful drinking compared with the general population: 21% men and 10% women with schizophrenia (2011-2013) vs. 1% men and 0.5% women who were newly registered with a UK general practice (2007) (2008) (2009) (Khadjesari et al., 2013) . It is important to note that the QOF indicator only provides recompense for the recording of alcohol consumption among patients with SMI and does not incentivize provision of treatment, leading to uncertainty over the extent to which patients with schizophrenia are supported in reducing their drinking. NICE guidance on the assessment and management of psychosis with substance misuse advocates the (Hunt et al., 2013) .
Strengths and limitations
This is the first study to look at the impact of the SMI QOF on alcohol consumption recording among people with schizophrenia in a large nationally representative sample of individuals from general practices in the UK. Data on alcohol status in primary care rely on self-report in the absence of a gold standard approach to ascertaining alcohol intake. Self-report is the most widely used means of eliciting drinking behaviour in research with non-dependent drinkers, providing a valid, reliable and feasible approach when compared with biochemical markers, coverage of sales data and collateral reports (Midanik, 1988; Rehm, 1998; Connors and Maisto, 2003; Del Boca and Darkes, 2003) . Finally, although we have data on whether an individual has completed a validated alcohol screening test, the results per se were not known, as they were recorded in the free text. Some of these results may be proxied as Read Codes or number of units consumed in a week. However, it is important to determine the extent to which primary care practitioners are using validated tests to record alcohol consumption.
CONCLUSION
Our findings suggest that the financial incentives provided by the alcohol indicator of the SMI QOF appear to have had a substantial impact on alcohol consumption recording among people with schizophrenia in primary care. Further research is needed to better inform the evidence base on interventions for patients with schizophrenia identified as drinking at higher risk levels.
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